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AN ESSAY 
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Greenhouse H^ ATIN( 



WITH COMH.KTI- 



INSTRUCTIONS FOR ST; \M PIPING. 



Together with a brief description "I 



The Furman Steam Boiler 



THE HERENDEEN MANUFACTURING CO., 

GENEVA, NEW YORK. 
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NO. } MAGAZINE BURNER- 






sll : 4M HEAT E0% GREENHOUSES. 

Then is probabl) no question «»i more vital inter ! 
I-] ori I ih ut the c mntrv, than that of tin best, cheap- 

ind n i ! mel hod of w n tiling < ri nhous 

The old !<in heatin by flues is now til 

bandoned and quite a iai :xtent the u- of hoi watt 

ll 1,1 II Its pi; 

( )f 1 i how ;i i ireful tests and < ompa sons 

i), oi the leading Florists in the counl amon 

them 1 ill' ml on of > Voi I: h v ■ stablished tli 
i. that in 1 tm i r lint water 

\ of , p< nt. can 1 mad in 

2d, \n u uniform temp uu can be maintain 

In »u ■ ' : ►mpanied 1 >y 

:.| \ niin li 1 mtion and Labor in running. 

pli A in third of the first cos! the app i- 

tn i an b< ma I md u rlv much in the labor of putting in 
tli ii 

//< Can Fuel be Saved? 

[n th< vvarmiu if Gj nhous tht natural b >t tb 
u n pi , iiiipoi nt part. By usin ; st m, w i tli 

mi ill >troug and tht* temp d othen 

rapidl} run up mnph closing the v r ah instantly stops the 
tu - it ii by the steam p ■*. and in the st 

lid in i mod u ol If regulating steam :nerat< th 

prodin in ni nn and consumption il will b< lit 

iii d 

In a h ' m the pipes retain for time their 

h the lire has b u shut down, be mse the pipes sti 

remain i hot water, consequently the temperature 

h nst inns up so fast as necessitate opening the t 
ntilati md tuse a wastage of good heat. 
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Which System will Maintain the Most Uniform 

Temperature ? 

It has frequently been remarked that hot water is both 
slow in receiving heat aud slow in parting with it," and it is 
therefore impossible to regulate the temperature with any de- 
gree of satisfaction in sudden changes of weather. 

Steam on the contrary responds quickly, either in produc- 
ing warmth or in stopping its production and is therefore by far 
the best adapted for use wherever a constant and uniform tem- 
perature is desired. 

Another reason. Steam pipes are invariably the same de- 
gree of warmth no matter how remote from the boiler. Hot 
water pipes on the contrary are liable if carelessly set to be- 
come much hotter the nearer they are to the boiler, and they 
will rapidly grow colder the more distant they are. Conse- 
quently all parts of the Greenhouse are not warmed equally, as 
the parts nearer the boiler receive the most heat. 

Ease of Running. 

The majority of Florist^ do not visit their houses from 
evening till the next morning, therefore it is of the utmost im- 
portance that the boiler be constructed to keep up a good fire 
and steam all night without attention. 

In portable boilers we universally recommend our maga- 
zine burner for greenhouse use, as by once filling the magazine 
at night with coal it will keep up steam in the coldest weather 
eight to ten hours without attention and therefore insures a 
warm hou^e all night as well as day. 

Saving on First Cost of the Apparatus. 

This Doint. as well as others, is verv fullv discussed in our 
boiler catalogue for 1 888, (see pages 25 to 28, ) but the argu- 
ment in brief is as follows; . 

Steam being much hotter gives off about one-third 
more heat per foot of pipe than hot water, consequently much 
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smaller pipes will do the same work, or fewer feet of the same 
si md iving of fully one-third can therefor be made 

in t first cost of the pipe and of course a corresponding 
am unt in the labor <>f putting up the system. 

The ts speak for themselves and may be verified by 

an »ne with littl< effort. 



HOW TO TIPE FOR STEAM. 

Tli are two distinct systems employed in piping nous 
lot i« mi. One ma\ I termed the 'under bed" system, the 

the i !> d stein. 

h man i msw< i the latter of which thefollow 

m i l brief d( ion 

l boil i p ! in a pit in one em th hon the 

\o\ u< I i! the house inclines a little, I i that tin p the 
in dome will 1 below the U 1 »•! the walks in the hous< 






Th i nn the boiler run directly upward] ndn 

ularl) to the peak i the hou , then nd ei h d on a 

1 down grade to the fai end, then dro: lown one under 
• « h bed an I return, still on a ide, to the b )iler, where th 
bend < ivuand enter the same for the return condensation. Th 
wh< id being that all of the pipes exp 1 are abovi th 

ei i f the boilei md thus become in other words a radiat- 

ii in ,i\ am. 

It is noti '1 in tl w the heat in th house will beabout 
\\\ divided, one-half ( or a little more ) being over head 
and th< under the beds. 

In the othei system, or "under bed system both flow md 
uirn pi] are under the beds, which is the only difference b 
t\ u I iv\<>. The poiut> urged in favor of the former S5 
tem are 

rst. It ives a more natural or sun like radiation • wn- 

,rd upon the plant - 



2d It prevents the chilled air from the glass striking the, 
plants and also very much hastens the melting of any snow 
whieh may be upon the roof, thus utilizing the sun's heat 



sooner. 
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<L The pipes are easier put up. have a sharper descent 
for the flow of steam and water, and are in plain sight all the 

Of course it is to be borne in mind that in a Propagating 
House this order of thing- is to be reversed as all the heat is 
there desired to be underneath the beds for root growth. 

In long houses however the flow pipes may be run over- 
head re being taken to thoroughly cover and wind them to 
p in the heat, the return pipes being run back under the bed- 
in the ordinary way. 

Work of putting in Steam. 

The mechanical labor of piping a house for -team as out- 
lined in the above directions is so simple that it is not neces- 
sary to hire a high priced steam fitter, as any man using a 
little common sense can readily do all the work required. 

When desired we will supply pipe, fittings, tools, etc., at 
wholesale, so that a complete job can be put in at the least 
possible expense. 

How ninth Pipe will he Required? 

Steam heating is almost universally reckoned by superficial 
feet of radiating surface. A square foot being the standard. 

The following table gives the actual length of different 
sized pipes sufficient to make 10 sq. ft. of radiation as above ex- 
plained : 

i inch pipe 28 lineal ft. = 10 sq. ft. radiation. 

• 1 " " 24 



^ l l 



i » 



k ' 20 u = 
2 •• " 16 " = 



2 l ' ' " 4 ' 1 3 — 

3 

Careful and repeated tests made by well known Florists 
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and Steam Engineers in different parts of the country have es- 
tablished the following proportions for amount of radiating 
surface as compared with glass surface : 

For Different Latitudi . 

{a. ) For the latitude of Canada, Northern New York, New 
Hampshire, Vermont and Maine use one sq. ft of radiatin 
pipe surfa< to .V I to 4 sq. ft. of glass 

(£.) ir the Middle State md balance of Ne"v\ England 
States use one sq. ft. of radiating pipesuri e to 4 to of glass. 

For Philadelphia and milar latitude us >nesq.fi of 

radiating pi] »urfa< e to 5 to 6 it. of gl 

id.) For Baltim- , Washington and the South use om q. 
ft. of radiating pipe suri to 8 ft. of gh 

This will be found to gi\ 1 temperature in the c >idest 
winter w< therofv . Florists desiring i high temperatun 
for exotic plants can add to their piping a sufficient proportion 
ite amount. 

T\11I !■ OV THE AIM' iXIMATH AMOl NT OF GJ 5URFAC1 

WHICH E \e 11 BOILER WILL T\l IRE OJ . 



J\l dueBuruei Lat. a, Lat. b, l.at 



Sq. 1 ■ 

I. at d. Rad i » r. 
Supply. 



No. 1 



No 2 
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O. ; MAGAZINE 1URXER — SECTTOXAL VIEW. 






DESCRIPTION. 



A Steam and Water Dome. 

B Steam Space. 

C Circulating Tubes. 

D Water Space in 1 >ome. 

E Inside Division or Diaphragm 

F Automatic Damper. 



G Coal Magazine. 



H Sliding Door to Remove Ashes. 
A' Asbestos Lining, Air Space and 

Inside Jacket. 
L Galvanized Iron Jacket. 
M Sliding Dust Ring forCli anin 

out the Ashes and Soot 
White arrows show direction ol 

heat and draft. 
Black arrows show circulation of 



water in the tubes. 
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WATER AND vn \M. 
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A Brief Description of the Fur man. 

The Furman is made entirely of cast iron, but from its 
eeuliar construction cannot be affected by any variation of 
temperature and consequent expansion or contraction, how- 
ever sudden or severe. 

The steam is generated in a row or series of elliptical shaped 
tub. - w hich entirely encircle the fire from grate to steam dome. 
These tubes are closed at the bottom and open at their upper 
ends which screw up into the steam-dome above. This dome 
is made of one casting and is filled the lower half with water, 
the upper half with steam, when the boiler is running. 

The tubes each have a division or diaphragm extending 
through from the top to within two inches of the bottom. This 
division passes through the l ong axis of the tube; and the circula- 
tion of the steam and water is thus thoroughly provided for. 
the -team ascending on the inside division next the fire and 
he water descending on the outside division to take its place. 

Action of the Fire. 

The fire box of the Furman is slit perpendicularly by the 
distance apart between each tube, or about one-half inch. All 
the Muoke aud hot gases and flames are thus forced out be- 
tween the tubes laterally. This causes the intense heat of the 
center of the fire to pass through the coals around the edge and 
coi quently they are kept bright and in a state of perfect com- 
bustion. 

The universal difficulty heretofore experienced with water 

leg boilers is, that the water cools down the coals next the 
edge of the fire below the point where combustion can take 
place, thus losing a large proportion of the active fire surface 
f the boiler. This radical difference in the Furman is worth 
more than a passing thought. 

The .smoke and products of combustion after passing out 
between the circle of tubes, travel around to the rear, then pas^ 
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over the shoulders of the three large extra back tubes ind 
then drop to the bottom and escape into the smoke pipe. 

Perfect combustion takes place and all the available heat 
generated by the fire is literally absorbed by the water and 

turned into steam. 

In minor points, the boiler is fully equipped with complete- 
self regulating dampers, anti-clinker grate, lever shaking, dust 
ring forfalluig soot and ashes behind the tubes, etc., sixt n size 
Compact, no gas. dust or smoke, no lliu to choke up, sectional, 
set in an;, six toot cellar, no packed point-, burns any kind of 
coal and guaranteed economical in Kiel. 

The first twelve sizes are portable, the boiler being incased 
in easily removable jackets. The larger sizes ire to be I in 

brickwork. 

We manufacture in two styles, foi center feed m; due 
burners, also for surface burners, but on our ordinary portable 
boilers we always recommend the magazine t\ le oi burner I* 
Greenhouse purposes. 

Send for full illustrated book on steam heating, mailed 
free on application. 



Large "Boilers. 

In the construction of boilers, of large capacity, boilers 

Lpable of heating from 5,000 to 10,000 ft. of glass it has been 

auul that the large steam domes were exceedingly hard- I 

st, adding very materially to the cost of manufacture, while 

from their great size, they were very difficult to handle, and 

liable to injury— in short, impracticable in every way, 

We have overcome this obstacle by joining together a serie 
f -mailer rectangular dome place, ^ide by side, in any num- 
ber, so that we can produce a boiler of any required capacil 
ufficient to carry from 1800 to 3000 or more square feet of ra- 
diation. 
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These domes are 14 in. wide, by 4 or 5 ft. long and can be 
eonneeted together, as many as desired. 

They have the same system of upright circulating tubes 
which are found in our portable boilers, and combine all the 
scientific features of their arrangement and construction which 
have been found to give them such a high degree of effectiveness 
and steam producing qualities. 

These boilers are to be surrounded by a brick wall or arch, 
which being rectangular in shape is easily made by any mason. 
As we save some portions of the boiler, such as the jackets, we 

re enabled to sell them at the same price per foot of radiation 
that we do the portable boilers and allow the cost of the brick 
work to be charged back ; so that the boiler will not cost the 

ustomer, set any more per foot of radiation than a portable 
boiler. We provide the same system of shaking dust rings 
that ire found in the portable boilers, for removing ashes 
which may pass through the slots between the tubes. In 

ddition we place at each of the four corners of the brick 
setting a door by means of which the whole exterior of the 
boiler may be easily swept and cleaned at pleasure without 
removing or disturbing the boiler in the least. Through the 
door by which the boiler is supplied with fuel the interior ol 
the boiler may be cleaned without any trouble ; thus both side 
of the boiler are placed in the control of the operator for clean- 
ing purposes without disturbing the brick-work or the taking 
down of any part. 

The various domes are all connected into one common 
dome from which the steam is taken for supply mains. The 
water of condensation is distributed to each of the dome 
through a pipe at the outside of the brick- work, which main- 
tains an accurate level of water in all. In this form of boiler 
we provide two rows o f back tubes exterior to the tubes form- 
ing the fire box, instead of one row of tubes as shown in the 
portable boilers, over which the products of combustion are 






passed and which effectually exhau ill the available heat 
from the fire. 

Suspended from thi lorn ill o the top th« 
numerous tubes substanl tr su urnii 

boih-r-. The fire sui hus made I md tin 

inni activ< fire upon th is omplefc I n 

and its heat entirely >rbed b ill nt 

We make this rin -I ling only, 

i here i - uo difficult) w h in pi il in it at 

night to can I tm unl il n 

The principal poiul thai in 
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i si. A. boil ired n 1 

I proportion iv. 
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WHAT PROMINENT FLORISTS SAY. 



From PE TER HENDERSON, 

Florist and Seedsman. 

A )'ork % May 25. 

Hi kkm'i 1 \ mfg. Co Geneva, X. v. 

( ntlemen . 

In reply to your question asking !'<>r my experience in the use of 

steam ovc tot water for gre< house heating, I would <tate that on re- 

peated trials made during the winter of 1885 on two similar houses, 

u-li ft. x ft, equally exp :d, one heated entirely by steam and 

the other hea :d entirely 1 hot water it was found that 2$ per cent, was 

I in tb hoi heated by steam over the hot water house. 
Tins i tlma public in August. % S6, before the meeting of Amen- 
in Floris in Philadelphia. Yours vet truly. 

TER H EN PERSON 



Offiet ' W.W.GREENE ^OA fSAVLES, 
m ' Florists \ 

Watertown, N. V. } Apr. 20, ' . 

IDE IN M : 

( r)1 . 

V ve alw - heretofore used hot water for heating om reen- 

hous< Last summer we b< nie convinced that steam was better and 

r We took a trip to Oswt >, Syracuse, Utica, Auburn and 

1 reueva, looking up and examining the different boilers made in those 

iwns ordered two of 5 ir No. 6. Masr. boilers and after a winter's 

wish to bat they have beeu perfectly satisfactory every 

w Wi have been making som« areful tests to determine whether 

11 or hot water used the most coal. 1 Some of our houses are still 
heated b} hot water 

During horn ien the mercury stood r4° below zero we burned 
of coal in hot water boiler takii care of 1.000 feet glass surface, 
nd soo lbs oal in earn boiler taking are of 3,000 feet of glass, thus 
St /// in / i a I and one- h a If (he la nor. 

You in send us one of our No. 7. brick set boilers any time after 
August 1st, next, which we shall put in to displace the remainder of our 
hot ter Boilers. 

( Kir experience is, once use steam and you will have nothing else. 

Very truly yours, 

W. \Y. Green, Son ales. 



"WALNUT HILL." 

Geneva, N. Y. y April /<?, '87. 

The Herendebn Mf'g Co., 

Gentlemen : 

It gives me pleasure to state that the two No. 2 boilers placed in my 
Greenhouses last October have given in every respect entire sati I iction. 

They have kept t he houses perl warm in the coldest weather 

we have had, maintaining a very even temperature, which as everyone 
knows is of the utmost importance in Greenhouse heating. 

My florist, Mr. Burns, can tell you more exactly how much coal we 
use, but I know that during the most severe zero weather experienced, we 
have kept up a uniform temperature of 7c degrees, burning at the same 
time only about zoo lbs. of coal in each boilei very 24 hours. In ordin- 
ary winter weather we can keep up the same temperature on half that 

amount of fuel. 

The houses are each 25x50 ft. floor spare, 16 ft. hi at the rdge, and 
five feet at the eaves, with arched roofs. Both of them therefore con- 
viin about 28,000 cubic ft. of space, and we 1 1 from both boilers a ra- 
diating pipe surface of about 1 sq. ft. 

Connecting the boilers together is also an excellent idea, as in the 
early fall and spring months when ue only want a little heat compara- 
tively, we only run one boiler, firi ngup the other when i t becomes necessary. 

Taken all together, the size of our houses, amount of coal we burn, 
and the uniform" temperature which we maintain, also the simplicity 
and ease of running, I consider the " Furman far ahead of any other 
heating apparatus, steam or hot water, I have ever seen, and I would es- 
pecially recommend it for Greenhouse use. 

Very truly yours, 

Wm. J. King. 

What Mr. King's Floru 

Geneva, N. V. t March 19, } 88. 

The Herendeen Mfg. Co., 

Your boilers have worked just as well this winter as th- did 1. 

I have kept a careful account of all the coal we have burned in both 
of them, and find that from Nov. 16, '87, when we first started up, till 
Jan. 26, »'8 we used altogether just 1 3 tons, 4 We the got II tons 

more, and have enough now on hand to last till the first oi April. 

This makes only 12 tons burned in each boiler during the whole win- 
ter, which I consider a remark iy small amount. They are the easiest 

boilers to take care of I ever saw. 

Yours respectfully, 

Lawk km. Burns, Florist. 

From GROVE P. RAWSON, 

Florist. 

Ltmira.N. X, May ' 7, '88. 

Herendebn Mfg. Co.. Geneva, n. v. 

Steam is taking the place of hot water altogether in the large range- 
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of forcing houses, for the reason that a higher degree of heat can be main- 
tained in severe weather and at a less expense in fuel. In smaller 
greenhouse operations the boiler should be large enough to keep up steam 
for seven or eight hours. Mistakes are made in this respect, and who- 
ever has had such an experience, does not take kindly to steam heating. 
The fact that greenhouse men generally are using steam in pre- 
ference to hoi water speaks for itself. 

Yours truly, 

Grove P. Rawson. 

/ m /AMES MORGAN, 

Flo vi st 

Auburn, N. K, May 22, '88. 

II IvK 1 i S DEEN Ml G, CO. , G E NEVA, N. Y. 

Gentlemen : 

Vox some time now I have beeu using steam exclusively for warmin 
111V greenhouses, and I would state that I consider it in every way far 
superior to hot water. 

Some of my houses are piped in the "overhead" system, and other- 
in the " under bed ". but I am convinced that I can get better results by 
piping " overhead " except for propagating purposes. 

For size of pipe, I would recommend in ordinary houses 1 % or i| 2 in. 
These come cheaper than the larger sizes, while they give excellent heat- 
ing results. 

I have just completed a large new house, which will require two of 
No >. Magazine boilers. 

My experience is that two smaller boilers are preferable to one large 
one, as they can be run more economically in mild weather, by using 
onlv one small fire. Yours trulw 

James Morgan. 

From ADOLPH FROST, Florist, 

Cortland, N. K, Apr. 22, '88. 

H ERE N DEE N M FG. Co. , G E NEVA, X . Y. 

Gentlemen ; 

In reply to your inquiries I must say that in my opinion steam heat- 

iig is far ahead of hot water or hot air, as I have used all. I now 

use steam altogeter. I had no trouble the past winter to heat my houses, 

obtaining over 5,000 sq. ft. of glass, from 50 to 6o° at night. 1 think 

m 1- more economical in fuel, heats quicker, and in fact is easier to 

handle when acquainted with. The main point in steam heating for 

greenhouses is to have the pipes high and dry, or at least two feet above 

the water line in boiler. Had had experience in piping my greenhouse, 

tin )luml>er did not know his business and put the pipes about even 

with water line in boiler which filled the pipes with water. Had to use 

from eight to ten lbs. of steam to force the water out and back into the 

boiler. That took too much fuel. Last summer I put some of those 

pipe- high up, and used last winter about four lbs. of steam which kept 

my houses from 50 to 6o° at night. 

Yours very truly, 

Adolph Frost. 
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